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1571 ABSTRACT

A compound of the general formula [1]:

(I.?Hz"" OR; [l]
(IDH—ORz |
(CH2)x3(0),(CH2)R

wherein R represents a higher alkyl group or an N-

(higher alkyl)carbamoyl group, R represents a lower
‘alkyl group, an acyl group having at least three carbon -

atoms, an N-(lower alkyl)carbamoyl group, an N-

(lower alkyl)thiocarbamoyl group or a benzyl group, R

represents a primary, secondary or tertiary amino group
Oor a quaternary ammonium group, x1s 1 or 2, y 1s a
number of 0, 1 or 2, and z is an integer of 2-10, or a
pharmaceutically acceptable salt thereof. The novel
substances have both anti-tumor activity and platelet
activating factor-inhibiting property, and they are effec-
tive as an anti-tumor agent without circulatory trouble.

23 Claims, No Drawings
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- NITROGEN- AND SULFUR-CONTAINING LIPID
~ COMPOUNDS THEIR PRODUCTION AND USE

FIELD OF THE INVENTION

- This invention relates generally to a nitrogen- and
sulfur-containing lipid compound or a salt thereof
~which is useful as an anti-tumor agent and, more specifi-
cally, to a nitrogen- and sulfur-contalnmg lipid com-
pound or a salt thereof in which the nitrogen and sulfur
are present in its propanediol or butanediol moiety and

~which exhibits a platelet activating factor-inhibiting

property as well as an anti-tumor property.

DESCRIPTION OF THE PRIOR ART

There has been recently revealed a platelet activating
~ factor (PAF) which is a phOSphollpld existing in mam-

‘malian bodies and whlch is represented by the formula
]

CH,0—(CH>),,—CHj3 (11}

j
CHOCOCH3

II -
CH;0—P—OCH,CH,;N + (CH3)3 -

|
O—

‘wherein m is 15 or 17. -This-éompoﬁnd [I1] is known to

~ exhibit neutrophil activating property, tissue damaging
activity, blood vessel permeability enhancing activity,

hypotensive activity, cardio-inhibitory activity and
bronchoconstricting activity in addition to strong plate-
let aggregating activity.

The toxicity of the compound [II] to warm-blooded

: 'ammals 1s very strong; e.g. the fatal dose thereof to mice
is revealed to be about 50 ug/kg (i.v. dosage). Synthetic

d
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phospholipid compounds similar to the compound [II]

_are also known to exhibit PAF-like activity, though the
- activation strength varies with their chemical struc-

tures. For example, the compound disclosed in Japanese
-Unexamined Patent Publication No. 52-134027 and rep-

resented by the following formula [III]:

| (I:H20013H37.' [HI]
CHOCH;
0 |
| - + |
| CHz—O—I]’“O“CHchzN(CH3)3

'1s known to have both anti-tumor activity and platelet
activating property [D. J. Hanahan et al., Biochem.
Biophys. Res. Commun., 99, 183(1981)]. Such a prop-
~erty against platelets is likely to induce heavy circula-
~ tory troubles such as cerebral thrombosis and angina
pectoris. The compound [III] is also proved to exhibit
hypotensive activity and local stimulating activity.
These activities, which lead to side effects [W. E. Ber-
‘del et al., Anticancer Res.,
utilization thereof as a medicament.

As described in the foregoing, the PAF-like activity
‘of synthetic phospholipids is a serious bar to develop-
-ment of synthetic phospholipids for use as medicament.
~ There is a recent report by Allan Wissner et al. on the
following compounds {Allan Wissner, C. A. Kohler and
B. M. Goldstein, J. Med. Chem., 28, 1365(1985)]:

1, 345(1981)], restrict the

(l.'JHzOC]ﬁH 33 - CH20C6H33

?HOAC 'CHOAcﬁ
| +
CH,CH»>SCHyCH,CHsNMe3 and CH;CH3SCH;CH;CHIN T Mes

= I~

O

The authors referred to the effect that these com-
pounds do not cause such platelet aggregation in
1.8 X 10—4%M as is caused by PAF and that the hypoten-
sive activity is reduced (details are unknown). This
report, however, is silent with respect to anti-tumor
activity.

Generally, synthetic phospholipid compounds, espe-
cially when they have a relatively small substituent at
the 2-position, exhibit platelet aggregating activity,
hypotensive activity and the like. These activities cause
side effects when the phospholipid compounds are used
as an anti-tumor agent. Since the amount of the com-

pounds required for obtaining anti-tumor effect is close

to the amount which causes side effects, it 1s difficult to
use such phospholipid compounds as an anti-tumor

agent.

SUMMARY OF THE INVENTION

The present inventors have made an intensive study
for developing lipids which do not have the PAF-like
activity but can exhibit potent anti-tumor activity. As a
result, it has been found that the compounds of the
formula [I] in which sulfone, sulfoxide or sulfide is sub- -
stituted for the phosphate moiety of a phospholipid
exhibit remarkable anti-tumor activity and do not have
PAF activities such as hypotensive activity and platelet
aggregating activity and that many of these compounds
hinder the aggregating of platelets which 1s induced by
PAF.

In general, aggregatlon of platelets is conSIdered to

 play an important role in metastasis of tumor cells.
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Namely, there is a hypothesis that tumor cells metasta-
size through arrest step on the wall of blood vessels, the
arrest being increased by the interaction between the
tumor cells and platelets. Nowadays, many researchers
have made studies to determine whether or not platelet
aggregation inhibitors can prevent metastasis in tumor-
bearing animals. Positive results are being collected so
that the credibility of the hypothesis is being increased
Takashi Tsuruo et al., Cancer Chemother. Pharmacol.,
14, 30(1985)]. According to this thought, medicaments
having a platelet aggregation inhibiting activity are
expected to have metastasis inhibiting activity. The
sulfur containing lipid according to the present inven-
tion which exhibits both the anti-tumor activity and
platelet aggregation inhibiting activity is also expected
to have the metastasis inhibiting effect. The present
invention has thus been made based on the findings that
the compound expressed by the general formula [I] has
excellent properties as an anti-tumor agent. |

In accordance with the present invention there 1s
provided a compound expressed by the following gen-
eral formula {I]:

(|3H2—0R1 (1]
CH—0OR>

| |
(CH2)x—S(0) y (CH3z);~R
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wherein R represents a higher alkyl group or an N-
(higher aikyl) carbamoyl group, R represents a lower
alkyl group, an acyl group having at least three carbon
atoms, an N-(lower alkyl)carbamoyl group, an N-
(lower alkyl)thiocarbamoyl group or a benzyl group, R
represents a primary, secondary or tertiary amino group
Or a quaternary ammonium group, xis lor2,yis0, 1 or
2, and z 1s an integer of 2-10, or a salt thereof.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The higher alkyl group referred to by the symbol R}
in the general formula [I] may be, for example, a straight
chain alkyl group having 14-20 carbon atoms such as
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octa-
decyl, nonadecyl or eicosyl, or a branched chain alkyl
group having 14-20 carbon atoms such as 3,7,11-trime-
thyldodecyl, 3,7,11,15-tetramethylhexadecyl or 12-
cyclohexyldodecyl. The N-(higher alkyl)carbamoyl
group represented by R| may be, for example, an alkyl-
carbamoyl group whose alkyl moiety 1s the above-
described higher alkyl group.

The lower alkyl group referred to by the symbol R;
may be, for example, an alkyl group having 1-4 carbon
atoms such as methyl, ethyl, propyl, isopropyl or butyl.
Examples of the acyl group with at least 3 carbon atoms
represented by the symbol R; includes alkanoyl groups
such as propionyl and butyryl and an acetoacetyl group.

Above all, a lower alkanoyl group with 3 or 4 carbon
atoms or an acetoacetyl group is preferred. Examples of 3

the N-(lower alkyl)carbamoyl group and the N-(lower
alkyl)thiocarbamoyl group referred to by the symbol
Ry include N-(Ci_4 alkyl)carbamoyl groups and N-
(C1—4 alkylthiocarbamoyl groups such as methylcar-
bamoyl, ethylcarbamoyl, propylcarbamoyl and methyl-
thiocarbamoyl.

‘The primary to tertiary amino groups referred to by

the symbol R may be, for example those represented by
the formula:

Rj3

/
—N

N\
Ry

wherein R3 and R4 each stand independently for hydro-
gen or a lower alkyl group or R3 and R4 together with
the adjacent nitrogen atom, form a cyclic amino group.

The lower alkyl group referred to by the symbols R3
and R4 may be a C;~Cs alkyl group such as methyl,
ethyl, propyl, butyl or pentyl, and is preferably methyl.

Examples of the cyclic amino group include five or
six membered cyclic amino groups such as pyrrolidino,
ptperidino, piperazino and morpholino. These groups
may further have a substituent such as a Ci_4 alkyl
group (e.g. methyl, ethyl, propyl or butyl), a hydroxyl
group, a hydroxyethyl group, an aminoethyl group, a
carbamoyl group or an ureido group.
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4

The quaternary ammonium group referred to by the
symbol R may be, for example, one represented by the
formula:

wherein R3, R4 and Rs each stand independently for

hydrogen or a lower alkyl group or R3, Rsand Rsrepre-
sent a cyclic ammonio group as follows:

R3
N“*'/Ra,
N\

Rs

The lower alkyl group referred to by the symbol R3,
R4 or R5 may be, for example, an alkyl having 1-5 car-
bon atoms such as methyl, ethyl, propyl, butyl or pen-
tyl, and is preferably methyl.

As the cyclic ammonio group, there may be men-
tioned pyridinio, oxazolio, thiazolio, pyridazinio, quino-
linio, isoquinolinio, 1-[lower (Ci_4) alkyl]pyrrolidinio,
1-[lower(Ci) alkyllpiperidinio, N-[lower (C;_4) alkyl]-
morpholinio and 1-flower (C;) alkyl]piperazinio.
These groups may further have a substituent such as a
lower alkyl group having 1-4 carbon atoms such as
methyl, ethyl, propyl or butyl, hydroxyl group, hydrox-
yethyl group, aminoethyl group, carbamoyl group or
ureido group.

The compound [I}, in which R is a primary, second-
ary or tertiary amine, may form a salt with a pharmaco-
logically acceptable inorganic or organic acid such as
hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, acetic acid, lactic acid, tartaric acid, citric
acid, methanesulfonic acid, ethanesulfonic acid, ben-
zenesulfonic acid or toluenesulfonic acid.

The compound [I], in which R is a quaternary ammo-
nium group, may form a salt with an anion (X—) of a
pharmacologically acceptable inorganic or organic acid
such as hydrochloric acid, hydrobromic acid, hydroi-
odic acid, sulfuric acid, acetic acid, lactic acid, tartaric
acid, citric acid, methanesulfonic acid, ethanesulfonic
acid, benzenesulfonic acid or toluenesulfonic acid. Illus-
trative of suitable antons are halogen 10ons such as chlo-
ride ion, bromide ion and 1odide ion, methanesulfonate
ion and p-toluenesulfonate ion.

In the compound [I] there exist two stereoisomers, i.e.
R-configuration and S-configuration. Both of the iso-
mers, mixtures thereof and a racemate are to be In-
cluded within the scope of the present invention.

The compound [I] according to the present invention
may be produced, for example, by a method as illus-
trated in Scheme I shown in the next page. The reac-
tions involved in Scheme I are known per se.
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. SCHEMEN
_ | (|3H20R1 <|:H20R1
S (IZHORg <> CHOR;
b .
| | / (CH2)xS(0);(CH?),0OH (CHZ)J:S(O),V(CI';Z)Z_X
| | - VI VII
CHOR; = CH;0R | VI A \
! 2 ' CH,0R|
CHOR; ———> CHOR; |
| | | | - CHOR;
(CHy—X  (CHy)S(CH),0H 7
(V] | V] S (I:Hz()Rl ?HzOR; (CH2)xS(0)(CH3)R
| T C
| \ (IJHORz g > fIJHORg ]
. TH(CH):S(CHp) X (CH2)xS(CH2):R

[VII]

[IX]

[wherein, R, Ry, Ra, R3, R4, Rs, %, ¥, z and X have the same meaning as above]

Step (a) is to substitute the_thiolate anion of the com-
pound {X]: o "
HS—(CH2);0H [X]

~ where z has the same meaning as above, for the group X

(X is ~preferably - halogen, methanesulfonyloxy,
ethanesulfonyloxy, benzenesulfonyloxy or toluenesul-
fonyloxy) of the compound [IV]. Any solvent may be
used in this step as long as it is inert to the reaction.
However, the use of an alcohol such as methanol or

~ ethanol or water is preferred. As the base to be used in
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this step, a sodium alkoxide such as sodium methoxide |

or sodium ethoxide, sodium hydroxide or potassium

hydroxide may be suitably employed. The reaction is

- desirably performed at 0°-80° C. under nitrogen

streams. | | o |

~ Step (b) involves the oxidation of a sulfide (the com-
pound [V] or [IX]). The oxidizing agent to be used in

- this step is preferably a peracid such as hydrogen perox-

ide, peracetic acid, perbenzoic acid or m-chloroperben-

-zoic acid. As the solvent, water-containing acetic acid,
water-containing acetone, chloroform, dichlorometh-
“ane or the like is used. The reaction temperature is
preferably 0°-50° C. When the oxidation is performed
with an amount of the oxidizing agent of at least two
moles per mole of the sulfide, a sulfone (a compound in
which y=2) is obtained as product. If a sulfoxide i1s

intended to be produced, the amount of the oxidizing

~ agent used is preferably equimole or less.

Step (c) is to convert an alcohol into a reactive deriv-
ative. As the reactive derivatives from alcohols, there
~may be mentioned sulfonates and halides of alcohols.
- Sulfonates may be generally obtained by reacting the
~compound [V] or [VI] with a sulfonyl chloride such as
methanesulfonyl chloride, benzenesulfonyl chloride or
 p-toluenesulfonyl chloride in the presence of a base.

The halides may be obtained by reacting the compound
[V]or [VI]with an anhydrous hydrogen halide such as

hydrogen chloride or hydrogen bromide, a thionyl hal-
ide such as thionyl chloride or thionyl bromide, a phos-
phorus halide such as phosphorus pentachloride, phos-
phorus trichloride, phosphorus pentabromide or phos-
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phorus tribromide, or phosphorus oxychloride in an

- inert solvent. Further, the reaction of a sulfonate ester
(a compound [VII]or a compound [VIII]) with sodium

65.

bromide or sodium iodide can give the corresponding

~ halide. The reaction in step (c) is preferably carried out
- at a temperature of —20° to 50° C.

In step (d) the compbund [VII] or [VIII] is reacted
with an amine represented by the general formula [XI]
or {XII]:

IXI]

[XI1]

wherein R3, R4 and Rs each have the same meaning as
above, in an inert solvent such as toluene or benzene.
This step is performed at a temperature of 0° to 100° C.

The steps of the scheme I have been described in the
foregoing. The group represented by Rz may be con-
verted, during any desired step of the scheme I, mnto
another group which is also represented by Rj. For
instance, a compound in which R is a benzyl group
may be catalytically reduced into a compound in which

R, is hydrogen, the hydrogen being subsequently con-

verted into an alkylcarbamoyl or alkylthiocarbamoyl

group by reaction with an alkyl 1socyanate or an alkyl

isothiocyanate. Alternatively, the compound wherein
R, is H may be acylated by any known manner to obtain
a compound in which Rj is an acyl group.

A compound in which y=2, z=2 and R represents a
primary secondary or tertiary amino group may also be
prepared by treating the compound [VII] in a suitable
solvent in the presence of a tertiary amine such as tri-
methylamine or pyridine at 0° C. to 80° C. to give a
compound of the formula [XIII}:

[XTII]

-(I:‘.H:J_'—'ORl
CH—OR?

(‘:I) |
(CHz)x“ﬁ—CH=CH2
O

(wherein the symbols have the same meanings as
above), the compound [XIII] being thereafter reacted
with the compound [XI]. The reaction of the compound
[XIII] with the compound [XI] may be performed in the
same manner as that between the compounds [VII] and
X1, |
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In preparing the compound [I] in which y=0, it is not
necessary to carry out the step (b).

‘The compound [I} in which R is a secondary or ter-
tlary amino group oOr a quaternary ammonium group
may also be prepared by reacting the corresponding
compound [I] in which R is a primary, secondary or
tertiary amine with an alkylating agent, such as a lower
(C1-Cs) alkyl halide (e.g. methyl iodide), a lower
(C1-Cs) alkyl toluenesulfonate, or a lower (C1~Cs) alkyl
methanesulfonate, in an appropriate solvent at 10°~100°
C.

A salt of the compound [I] in which R is primary,
secondary or tertiary amine may be prepared using, if
necessary, an inorganic or organic acid, though such a
compound may, in some cases, be obtained during the
course of the above-described reactions.

When R 1s a quaternary ammonium group, the anion

(X—) may be replaced by another anion by means of, for
example, an anion exchange resin.

The method of preparing the compound [I] or its salt
described in the foregoing is a representative one and
the method of preparing the compound [I] or its salt
according to the present invention is not limited
thereto.

The compound [I] is, in one hand, substantially free
from side effects, e.g. platelet aggregation activity, hy-
potensive activity, blood vessel permeability enhancing
activity, tissue damaging activity, which would result
irom platelet activating property. On the other hand, it
shows an increased anti-tumor activity such as cyto-
toxic activity against tumor cells and, therefore, it can
be dosed as a potent anti-tumor agent to tumor-bearing
animals. The manner, route and amount of dosage may
be suitably selected according to the subject to be dosed
and symptom of the subject. The amount of dosage (as
compound [I]) to tumor-bearing animals is generaly
about 0.1-150 mg/kg (body weight), preferably 2-50
mg/kg. The dosage of the medicine may be daily or
every 2-7 days with 1-3 times a day. It is also possible
to dose the compound [I] for a long period of time by
way of drip phleboclysis so as to keep the concentration
of the medicine in the tissues in a required level for a
long period of time.

The compound {I] and salt thereof exhibit, in addition
to the above-described anti-tumor activity, PAF inhibit-
Ing activity so that it may be dosed to warm-blooded
animals as an agent for preventing or curing allergic
diseases such as bronchial asthma or circulatory trou-
bles or diseases such as thrombosis, angina pectoris,
cerebral thrombosis, endotoxin shock and anaphylactic
shock, which might result from PAF. For this purpose,
the compound {I] or salt thereof is preferably dosed in
an amount of 0.2-20 mg/kg. The route or dosage and
the form of the medicine to be dosed are the same as
those used as in the anti-tumor agent.

The pharmaceutical composition for dosage includes
an effective amount of the compound {I] or salt thereof,
and a pharmacologically acceptable carrier or vehicle.
The composition is processed into a form suitable for
oral dosage or non-oral dosage.

As compositions for oral dosage, there may be men-
ttoned solid or liquid agents such as tablets (inclusive of
sugar-coated and film-coated tablets), pills, granules,
powder, capsules (inclusive of soft capsules), syrup,
emulsion and dispersion agent. These compositions may
be prepared in any known manner. Examples of the
carrier and vehicle customarily used in the field of phar-
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8
maceutical preparations include lactose, starch, sucrose
and magnesium stearate.

The compositions for non-oral dosage may include,
for example, injection medications and suppositories.
Illustrative of injection medications are those for intra-
venous injection, hypodermic injection, intradermic
injection, intramuscular injection and drip infusion.
These medications may be prepared by any conven-
tional method such as by dissolving, dispersing or emul-
sifying the compound [I] or salt thereof in aseptic aque-
ous or oily liquid customarily employed for injection
medications. Examples of the aqueous liquid include
physiological saline solutions and isotonic solutions
containing an additive such as glucose, etc. The aqueous
liquid may include a suitable solvent such as an alcohol
(e.g. ethanol), a polyalcohol (e.g. propylene glycol or
polyethylene glycol), or a nonionic surfactant [e.g.
polysolvate 80, HCO-50 (polyoxyethylene (50 mol)
adduct of hydrogenated castor oil)]. The oily liquid
may be, for example, sesame oil and an oleum oil and
may be used with a suitable solvent such as benzyl ben-
zoate or benzyl alcohol. The thus prepared injection
medications are generally charged into suitable am-
poules. The suppository for rectal dosage may be pre-
pared in any known manner such as by mixing the com-
pound [I] or a salt thereof with a conventional supposi-
tory base and shaping the mixture into a suitable form.

The above compositions may further include other
active ingredients as long as they do not show any unde-
sirable interaction with the compound [I] or a salt
thereof.

The compound according to the present invention
and salt thereof are novel substances and exhibit both
anti-tumor activity and platelet activating factor (PAF)-
inhibiting activity.

EXAMPLES

Examples of the present invention will now be de-
scribed below. The present invention, however, 1s not
limited to the examples.

Examples 1-29, 41, 50-56, 59 and 61-64 provide start-
ing material compounds for the compounds of the pres-
ent invention.

EXAMPLE 1

CH,0C|3H3; ——> CH>0C;gH37

| |
CHOCH; CHOCH;

| |
CH,0H CH,0Ms

2-Methoxy-3-octadecyloxypropyl methanesulfonate

To 120 ml of dichloromethane are added 12.0 g of
2-methoxy-3-octadecyloxypropanol and 6.07 ml of tri-
ethylamine, to which 4.98 g of methanesulfonyl chlo-
ride i1s added dropwise with stirring under ice cooling.
Thereafter, the mixture is stirred at room temperature
for 2 hours to complete the reaction. The reaction mix-
ture i1s then washed with water, an aqueous sodium
bicarbonate solution and again water and dried over
anhydrous sodium sulfate. The solvent is distilled off
under reduced pressure to leave 14.6 g (100%) of the
captioned compound.

IR(KBr)cm—1: 1 2920, 2848, 1460, 1350, 1175, 1115,
1062, 820, 720.



_ | 9
 NMR(90 MHz, CDC13)8 0. 87(3H 0, 1.25(32H.m), 3
- 02(3H 9. J44GH.s) 3.3-3.6(SHm), 4.302H,m).

EXAMPLE 2

| (|3H30C14H29 | % ',_,(|3H20014H29_
- CHOCH; N ?HOCH3T
CHOH - CHOMs

2-Methoxy-3- tetradecylcjxyprOpy1 methanesulfonate

- The captmned compound 18 obtalned from 2--
| methoxy—3 -tetradecyloxypropanol and methanesulfonyl 5
“chloride in the same manner as that of Example 1.
o IR(Neat)cm—l 2920 12850, 1460, 1345, 1175, 1120,
963.
NMR(90 MHz, CDC13)8 0. 88(3H t), 1 .0-1.7(24H,m)
3.03(3H,s), 3. 47(3H,s) 3 3-3.7(5H,m), 4.33(2H,m).

EXAMPLE 3

20

(ISHZOCONHCmHj? J— ?HZOCONH013H37 s

-?HOCHg - ?HGCH;
CHOH = CHOMs

2 Methoxy-B octadecylcarbamoyloxypropyl 30

| methanesulfonate

- The 'captioned compound is obtained from 2-
methoxy-3- octadecylcarbamoyloxypropanol and me-
thanesulfonyl chlonde in the same manner as that of ;5

~ Example 1.

IR(KBr)em~1: 3400, 2925, 2355 1700 1535, 1470,
1360, 1175, 935, 805
~ NMR(90 MHz, CDCl3)$: 0. 87(3HLt), 1.1-1.7(32H,m)
304(31-1 ),

: 3.47(3H,s) 3. 152H,m), 3.67(1H,m), 40
- 4.1-4.4(4H, m) 4, 8(1H) |
EXAMPLE 4
?H20C13H37 % (|:H20C13H37 43
(I:HO_CHzc.b o _ B (I:HOCH2¢.
CH;OH ~ CH;0Ms
. 50

2-Benzy10xy-_-3-octade@loxypropyl methanesulfonate

The captioned compound is obtained from 2-ben-
zyloxy-3-octadecyloxypropanol and methanesulfonyl
chloride in the same manner as that of Example 1.

IR(NtEeat)c:n:r"“1 2930 2855, 1465, 1355 1175, 1110,
965 910.

NMR(S0 MHz, CDC13)8 0. 87(3H t), 125(32H,m)

53

- 2.95(3H,s), 3.3-3.65(4H,m), 3. 80(1H,q) 433(2H t).
4.68(2H,s), 7.36(5H,m). 60
' - EXAMPLE 5
?HZQCIBH?J —> -?HZGCIBHS'} . .
?HQCH3 . ~?H0CH3 65.-
| | ._ | CHZCHZOMS |

CH,CH,O0H

1.93(2H,m),
10 4.33(2H.t).
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3-methoxy-4- octadecyloxybutyl methanesulfonate.

The captioned compound s obtained from 3-

methoxy-4-octadecyloxybutanol and methanesulfonyl
chloride in the manner as that of Example 1.

IR(KBr)em—!: 2925, 2850, 1470, 1355, 1175, 982.
NMR(90 MHz, CDCIl3)8: 0.87(3H,t),1.25 (32H,m),
2.99(3H,s) 3.3-3.55(5H,m), 3.40(3H,s)

EXAMPLE 6

?HZOC13H3? — (|3H20C13H37
?HOCH; - ?HOCHg

CH»>OMs CH>S(CH»)sOH

2- Methoxy 3-octadecyloxypropyl 6- hydroxyhexyl
sulfide

To 14 ml of a2 methanol solution of sodium methoxide

(IM solution) are added 2.04 g of 6-mercaptohexanol
and 0.24 g of sodium borohydride, to which a THF (20

ml) solution containing 2.18 g of 2-methoxy-3-
octadecyloxypropyl methanesulfonate is added drop-
wise under nitrogen streams with stirring. The mixture
is stirred at room temperature for 20 hours and then at
40° C. for 1 hour. After the addition of water, the mix-
ture is extracted with ethyl acetate. The extracted layer
is washed with water, dried and concentrated under
reduced pressures to obtain an oily product. Purifica-
tion of the oily product by silica gel column chromatog-
raphy gives 2.31 g of the captioned compound. -

IR(Neat)cm—1: 3350, 2920, 2850, 1460, 1120. :

NMR(90 MHz, CDCl3)6: 0.86(3H,t), 1.2-1.8
(41H,m), 2.53-2.72(4H,m), 3.37-4.07(7H,m) 3.76(3H,s).

EXAMPLE 7

?H20013H37 — (|3H20C13H37
CHOCH: CHOCH;

| o |
CH,OMs CH-»SCH>CH;OH

2-methoxy 3-octadecyloxypropyl 2-hydroxyethyl
sulfide

The captioned compound is obtained from 2-
methoxy-3-octadecyloxypropyl methanesulfonate and
2-mercaptoethanol in the same manner as that of Exam-
ple 6.

IR(Neat)em—1: 1 3450, 2920, 2850, 1460, 1285, 1115.

NMR (90 MHz, CDCIl3)8: 0.87(3H,t),1.2-1.8 (33H,m),
2.63-2.79(4H,m), 3.37-3.87(7TH,m), 3.44(3H,s).

EXAMPLE 8

CH;OC gH37 ——> (|3H20C13H37

I
CHOCH3 CHOCH3

| 0
CH,>OMs CH>S(CH37)30H
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2-methoxy-3-octadecyloxypropyl 3-hydroxypropyl
sulfide

The captioned compound is obtained from 2-
methoxy-3-octadecyloxypropyl methanesulfonate and 5
3-mercaptopropanol in the same manner as that of Ex-
ample 6.

IR(Neat)em—1: 3380, 2920, 2850, 1462, 1115.
NMR(90 MHz, CDCl3)8: 0.87(3H,t), 1.25(32H,m),

1.88(2H,m), 2.70(4H,m), 3.43(3H,s), 3.36-3.6(5H,m), 10
3.76(2H,m).
EXAMPLE 9
(I3H20C13H37 —_—> (|:H20C13H37 15
?HOCH; (]'JHOCH3
CH>2OMs CH>S(CH>)100H
20

2-methoxy-3-octadecyloxypropyl 10-hydroxydecyl
sulfide

The captioned compound is obtained from 2-
methoxy-3-octadecyloxypropyl methanesulfonate and
10-mercaptodecanol in the same manner as that of Ex-
ample 6.

IR(Neat)cm—1: 3400, 2920, 2850, 1460, 1115.

NMR (G0 MHz, CDCl3)o: 0.87(3H,t), 1.1-1.7(49H,m),
2.46-2.67(4H,m), 3.3-3.7(7TH,m), 3.42(3H,s).

25

30
EXAMPLE 10
‘|3H20013H37 (|3H20C13H37
fl:HOCH3 ——>cI:HOCH3 15
CH,; CH>,OMs CH,CH,;SCH,CH>CH->,OH
3-methoxy-4-octadecyloxybutyl 3-hydroxypropyl
sulfide 10

The captioned compound is obtained from 3-

methoxy-4-octadecyloxybutyl methanesulfonate and
3-mercaptopropanol in the same manner as that of Ex-

ample 6.

IR(KBr)cm—1: 3390, 2925, 2850, 1460, 1365, 1115. 45
NMR(90 MHz, CDCl3)é: 0.87(3H,t),
1.25-2.0(36H,m), 2.63(4H,m), 3.41(3H,s),
3.33-3.55(5H,m), 3.77(2H,m).
EXAMPLE 11 50
fiTHzOCIEHﬂ fIZHzOCwH?J
(IZHOCH;; —->(|:H0<:H3
CH,CH,SCH,CH,CH,;OH CHzCHgﬁCHzCHzCHzOH 55
O
3-Hydroxypropyl 3-methoxy-4-octadecyloxybutyl
sulfoxide 60

In 20 ml of dichloromethane is dissolved 1.52 g of
3-methoxy-4-octadecyloxybutyl 3-hydroxypropyl sul-
fide, to which a solution of 0.61 g of m-chloroperben-
zoic acid in 8 ml of dichloromethane is added dropwise
with stirring under ice cooling. Thereafter, the mixture 65
1s stirred at room temperature for 30 minutes to com-
plete the reaction. The reaction mixture is then washed
with an aqueous sodium bisulfite solution, an aqueous

12

sodium bicarbonate solution and then water and dried.
The solvent is distilled off under reduced pressure and
the residue is purified by silica gel column chromatogra-
phy to obtain 1.46 g of the captioned compound.

IR(KBr)cm—1: 3420, 2920, 2850, 1650, 1465, 1380,
1130, 1060, 1000.

NMR(S0 MHz, CDCl3)6: 0.87(3H,t), 1.25(32H,m),
1.8-2.23(4H,m), 2.7-3.1(4H,m), 3.40(3H,s),
3.3-3.5(5H,m), 3.75(2H).

EXAMPLE 12
(|3H20C13H37 fIJHZOCIBHn
CHOCHj; ~——=>CHOCH3
|5
CH>S(CH»)¢OH CHgﬁ(CHz)sOH
O

6-Hydroxyhexyl 2-methoxy-3-octadecyloxypropyl
sulfone

In 50 ml of dichloromethane is dissolved 2.3 g of
2-methoxy-3-octadecyloxypropyl 6-hydroxyhexyl sul-
fide, to which 3.0 g of m-chloroperbenzoic acid are
added little by little with stirring at 20° C. Thereafter,
the mixture 1s stirred at room temperature for 30 min-
utes and the deposites are filtered off. The filtrate is then
washed with an aqueous sodium bisulfite solution and 1s
concentrated under reduced pressures. The concentrate
1s dissolved in ethyl acetate and washed with an aque-
ous sodium bicarbonate solution and water and is dried.
The solvent 1s distilled off under reduced pressure and
the residue is purified by silica gel column chromatogra-
phy to obtain 1.85 g of the captioned compound.

IR(KBr)cm—1: 3400, 2920, 2850, 1460, 1280, 1115.

NMR(90 MHz, CDCl5)6: 0.87(3H,t), 1.2-2.0(41H,m),
2.93-3.7(10H,m), 3.77(3H,s), 3.7-4.03(1H,m).

EXAMPLE 13
CH>OCgH37 (|3H20C13H37
CHOCH3 ———>CHOCH;3
O
I
CH>SCH>CH>;OH CHzSICH2CH20H
O

2-Hydroxyethyl 2-methoxy-3-octadecyloxypropyl
sulfone

The captioned compound 1s obtained in the same
manner as that of Example 12 from 2-methoxy-3-
octadecyloxypropyl 2-hydroxyethyl sulfide and m-
chloroperbenzoic acid.

IR(KBr)cm—1: 3450, 2920, 2850, 1460, 1280, 1120.

NMR(90 MHz, CDCl3)6: 0.87(3H,t), 1.2-1.7(32H,m),
2.79(1H,t), 3.0-4.2(11H,m), 3.43(3H,s).

EXAMPLE 14
(|3H20C13H31 (|3H20C|3H37
CHOCH; ——> CHOCHj3
I
CH3SCH>CH»CH30H CHzﬁCHgCHQCHgOH
O



I -
- 3- Hydroxypmpyl 2- methoxy-3-octadecyloxypr0pyl |
| - sulfone

~The captloned compound 1S obtamed in the same
‘manner as that of Example 12 from 2-methoxy-3- 5

octadecyloxypropyl 3- hydroxypropyl sulfide and m-
chloroperbenzoic acid.

[R(KBrjom s 3430, 2925 2850, 1468, 1298, 1120
1065.

NMR(90 MHZ, CDC13)3 0.87(3H,t), 125(32H,m) 10
 2.09(2H,m), 3.433H,s), 3.1-3.55(9H,m),
3.65—4.0(2H,m). - |
~ EXAMPLE 15
| | | 15
_CH.10C1'3H37 . CH20C13H37
CHOCHj —><|:HOCH3 :
' .
CHzS(CHz)mOH

CHZﬁ(CHZ)IUOH |

20
O

IO-Hydroxydecyl 2- methoxy-3-octadecyloxypmpyl

sulfone

. L. : 25
The captioned compound is obtained in the same

‘manner as that of Example 12 from 2-methoxy-3-
octadecyloxypropyl 10 -hydroxydecyl sulfide and m-
- chloroperbenzoic acid.

IR(KBr)cm—1: 3400, 2920, 2850, 1465, 1225.
~ NMR(90 MHz, CDCl3)8: 0.87(3H,1), 1.2-2.0(49H,m),
2.97-3.8(10H,m), 3.44(3H,s), 3.8-4.1(1H,m).

30

EXAMPLE 16
(I:HZOCISHH': - CH20C13H3? | 3
CHOCH; %CHOCH;
S | | | | | ||
'CH2CH2$CH2CH2CH20H - CHgCHzﬁCHzCHzCHQOH |

3- Hydroxypropyl 3-meth0xy-4-octadecyloxybuty1
| -+ sulfone

The captioned compound 1is - obtamed in the same 4

manner as that of Example 12 from 3-methoxy-4-
octadecyloxybutyl 3-hydroxypropy1 sulfide and m-
 chloroperbenzoic acid.

IR(KBr)cm—1: 3390, 2925, 2850, 1460, 1365, 1115.

- NMR(90 MHz, = CDCly)é: 0.87(3H,t), 0
1.25-2.0(36H-,m),, 2.65(4H,m), 3.413H,s),
3.33-3.55(5H,m), 3.77(2ZH,m).

. EXAMPLE 17
' - 55
<|3H20013H3? | <|3H20C13H37
o (I:HOCH2¢ —-—>THOCH2¢ -
| CHzOMS ; | CHz%CHzCHgCHgOH - .60
) 2-Benzyloxy 3-octadecyloxypropyl 3-hydroxypropyl
| . Slllfone 65

"To 30 ml of a methanol solution containing sodium
methoxide (1 M solution) are added 2.94 g of 3-mercap-
- topropanol and 0.59 g of sodium borohydride, to which

4,845,219 '
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a solution of 4.1 g of 2-benzyloxy-3-octadecyloxypropyl -
methanesulfonate in 50 ml of THF is added dropwise at
room temperature with stirring under nitrogen streams.
After the resulting mixture is stirred at room tempera-
ture for 23 hours and then at 50° C. for 2 hours, hydro-

“chloric acid is added to the mixture to acidify. Then, the

methanol is distilled off under reduced pressure and the -

- residue is extracted with hexane. The extract is washed
‘with water, dried and concentrated to obtain 3.97 g of

crude  2-benzyloxy-oxy-3-octadecyloxypropyl  3-
hydroxypropyl sulfide. The crude sulfide is dissolved in
50 ml of dichloromethane, to which 7.9 g of meta-
chloroperbenzoic acid is added little by little with stir-
ring at room temperature. Thereafter, the mixture is
stirred at room temperature for 30 minutes and the
undissolved substances are filtered off. The filtrate is
then washed with an aqueous sodium bisulfite solution,
an aqueous sodium bicarbonate solution and water, and
is dried. The solvent is distilled off under reduced pres-
sure and the residue is purified by silica gel column
chromatography to obtain 2.0 g of the captioned com-
pound.

IR(KBr)em—1: 2920, 2850, 1465, 1295 1120, 1060.

NMR(90 MHz, CDCl3)é: 0.87(3H,t), 1.25(32H,m),

1.85-2.15(2H,m), 3.05-3.75(10H,m), 4.1-4.35(1H,m),
4.652QH,m), 7.33(5H).

EXAMPLE 18
(EH20014H29 CH20C14H29
CHOCH; %CHOCH_:,
| Il
CH,OMs CH2SCH;CH,CH;0H

'3-Hydr0xypropyl 2-methoxy-3-tetradecy10xypr0pyl
sulfone

The captioned compound is obtained in the same
manner as that of Example 17 from 2-methoxy-3-tet-
radecyloxypropyl  methanesulfonate, 3-mercapto-
propanol and m-chloroperbenzoic acid.

IR(KBr)cm—1: 3400, 2925, 2850, 1470, 1300, 1125,
1115.

NMR(90 MHz, CDCl13)6: 0.87(3H,t), 1.0-1.6(24H,m),
1.95-2.2(2H,m), 3.43(3H,s), 3.1-3.6(9H,m),
3.65-3.9(2H,m).

EXAMPLE 19

- CH,OCONHC gH37

| | CH20CONHC13H37

CHOCH3 —>CHOCH3
| 4
CH>,OMs CH;ﬁCHzCHgCHQOH
O

3-Hydroxypropyl

- 2-methoxy-3- octadecyIcarbamoyloxypmpyl sulfone

The captioned compound is obtained in the same
manner as that of Example 17 from 2-methoxy-3-
octadecylcarbamoyloxypropyl methanesulfonate, 3-

mercaptopropanol and m-chloroperbenzoic acid.
IR(KBr)em—1: 3350, 2920, 2850, 1695, 1530, 1463,
1255, 1110. |
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NMR(90 MHz, CDCl3): 0.87(3H,t), 1.1-1.6(32H,m),

1.95-2.25(2H,m), 2.9~3.35(7TH,m), 3.47(3H,s),
3.77(2H,1), 4.2(2H,m), 4.8(1H).
EXAMPLE 20 5
1LilFfz‘C)CIaH:ﬁ (|3H10C13H37
CHOCH; ———>CHOCH;
O | O 10
I |
CHgOSi(CHz)ﬁoH CHgSI(CHg)f,OMs
O O

6-Mesyloxyhexyl 2-methoxy-3-octadecyloxypropyl 13

sulfone

In 30 ml of dichloromethane are dissolved 1.77 g of
6-hydroxyhexyl 2-methoxy-3-octadecyloxypropyl sul-
fone and 0.64 ml of triethylamine, to which 0.35 ml of ;g
methanesulfonyl chloride i1s added dropwise with stir-
ring at room temperature. Thereafter, the mixture is
stirred at room temperature for 2 hours and the solvent
1s distilled off under reduced pressure. The residue is
dissolved in ethyl acetate and washed successively with
dilute hydrochloric acid, water, an aqueous sodium
bicarbonate solution and water. After drying, the sol-
vent 1s distilled off to leave 1.98 g of the captioned
compound.

IR(KBr)cm—1: 2920, 2850, 1460, 1350, 1285, 1160,
1125, 1110.

NMR (90 MHz, CDCl3)$: 0.87(3H,t), 1.2-2.0(40H,m),
2.98(3H,s), 3.0-3.6(8H,m), 3.43(3H,s), 3.7-4.1(1H,m),

25

30

4.22(2H,1). 35
EXAMPLE 21
(|3H20C13H3? <|3H20C13H37
CHOCHj3; ———>CHOCH; 40
I I
CH;:_ISCHQCHZOH CHgﬁCHzCHZOMs
O O
45

2-Mesyloxyethyl 2-methoxy-3-octadecyloxypropyl
sulfon

The captioned compound is obtained in the same
manner as that of Example 20 from 2-hydroxyethyl
2-methoxy-3-octadecyl-oxypropyl sulfone and me-
thanesulfonyl chloride.

IR(KXBr)cm—1: 2920, 2850, 1460, 1350, 1295, 1170,
1125, 1110.

NMR(90 MHz, CDCl3)6: 0.87(3H,t), 1.2-1.7(32H,m),
3.05(3H,s), 3.16-3.67(8H,m), 3.43(3H,s), 3.7-4.0(1H,m),
4.61(2H,1)

50

55

EXAMPLE 22

60
(IJHzOClaHs? (|3H20C13H37
CHOCH; ——> CHOCH3
O o,
L | 65
CHgﬁCHZCHgCHZOH CHzﬁCHgCHQCHgoMs
O O

16

3-Mesyloxypropyl 2-methoxy-3-octadecyloxypropyl
sulfone

The captioned compound is obtained tn the same
manner as that of Example 20 from 3-hydroxypropyl
2-methoxy-3-octadecyloxypropyl sulfone and me-
thanesulfonyl chloride.

IR(KBr)em—!: 2920, 2850, 1465, 1350, 1300, 1172,
1120, 965, 925.

NMR(©O0 MHz, CDCl3)6: 0.87(3H,t), 1.25(32H,m),
2.30(2H,m), 3.01(3H,s), 3.05-3.65(8H,m), 3.43(3H,s),
3.90(1H,m), 4.37(2H,t).

EXAMPLE 23
(I3H20C13H37 f|3H20C13H37
CHOCH; ~——>CHOCH3

I 4
CHzﬁ(CHg) 10OH CH 2|S|(CH 2)100Ms
0O O

10-Mesyloxydecyl 2-methoxy-3-octadecyloxypropyl
sulfone

The captioned compound is obtained in the same
manner as that of Example 20 from 10-hydroxydecyl
2-methoxy-3-octadecyloxypropyl sulfone and me-
thanesulfonyl chloride.

IR(KBr)cm—!: 2920, 2850, 1465, 1350, 1170, 1120.

NMR(OOMHz, CDCl3)o: 0.87(3H,t), 1,2-2.0(48H,m),
2.98(3H,s), 3.0-3.6(8H,m), 3.43(3H,s), 3.8-4.1(1H,m),
4.22(2H,t).

EXAMPLE 24
CH>0C 14H29 CH;0C4H29
CHOCH; ~——E>éHOCH3
O O
CHngHZCHECHz()H CHzg(CHg)g.OMS
i I

3-Mesyloxypropyl 2-methoxy-3-tetradecyloxypropyl
sulfone

The captioned compound is obtained in the same
manner as that of Example 20 from 3-hydroxypropyl
2-methoxy-3-tetradecyloxypropyl sulfone and me-
thanesulfonyl chloride.

IR(Neat)cm—1: 2920, 2850, 1460, 1350, 1310, 1170,
1115.

NMR (90 MHz, CDCl3)o: 0.87(3H,t), 1.1-1.7(24H,m),
2.2-2.5(2ZH,m), 3.03(3H,s), 3.44(3H,s), 3.1-3.6(8H,m),
3.8-4.1(1H,m), 4.38(2H,t).

EXAMPLE 25

CH,OCONHCgH17

| CH>OCONHC13H37

I
> CHOCH;

CHOCH;
I |7
CH,SCH,CH,CH,0H CHZSICHZCHQCHﬂ)Ms

|
O O
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3-methoxy-4-octadecyloxybutyl sulfoxide and me-
thanesulfonyl chloride. |
| NMR(©0 MHz, CDCl3)d: 0.87(3H,t), 1.25(32H,m),
The captioned compound is obtained in the same 1.9-2.43(4H,m),  2.85-3.55(¢H,m), 3.03(3H,s),

manner as that of Example 20 from 3-hydroxypropyl 5 3 4038 <) 3 3-3.6(5H.m). 4.40(2H.t
| 2-meth0xy-3octadecylcarbamoyloxypropyl sulfone and 3.40(3H,s), 3.3-3.6(5H,m), 4.40(2H,t).

| 3-Mesyloxypr0pyl
2-methoxy- 3-octadecylcarbamoyloxypwpyl sulfone

methanesulfonyl chloride. ~ - EXAMPLE 29
IR(KBr)em—!: 3350, 2920 2850, 1700 1535 1463, -
- 1330, 1170. ] CH20IC13H37 CHEOCISHBT
. NMR(90 MHz, CDC13)8 0 87(3H,t), 1.1-1.7(32H,m), 10 | |
2.13-2.46(2H,m), 3.01(3H,s), 3.44(3H,s), 3.1-3.4(6H,m), <I3HOCH3 | —%CHOCHs
- 3.3-4. 3(3H=m) 4.38(ZH,t). . CH;SCH,CH,CH,0H CH28CH3CI-I2CH20M5
EXAMPLE 26 '
o | | 3-M 1 1 2-meth -3 tadecyl opyl
CHOCIHy CH;OC13H3-; 15 esyloxypropyl 2-me lf?xy -octadecyloxypropy
I . | sulfide
CHOCH¢ = —%CHOCHN |

‘The captioned compound is obtained in the same
O | o I I o manner as that of Example 20 from 3-hydroxypropyl
CHZSCHZCHz(:HZOH. CHaSCHoCHaCHR0Ms 2-methoxy-3-octadecyloxypropyl sulfide and me-
0 | II 20 .
| | thanesulfonyl chloride.

IR(KBr)cm—1: 2920, 2850, 1460, 1350, 1170, 1120.

NMR (90 MHz, CDCls3)d: 0.87(3H,t), 1.2-1.8(32H,m),
1.9-2.2(2H,m), 2.62-2.77(4H,m), 2.98(3H,s),

L _ o - 25 3.3-3.6(4H,m), 3.42(3H,s), 4.33(3H,t).
- The captioned compound is obtained in the same |
manner as that of Example 20 from 2-benzyloxy-3- _ o EXAMPLE 30

| .2-Benzyloxy-_B-octadecyloiyprbpyl '3-mesyloxypr0pyl
| sulfone

- octadecyloxypropyl 3-hydI'OXYPTDP3’1 sulfone and me-

thanesulfonyl chloride. CH,OC;H37 | CH,OC 1gH37

" IR(Neat)em—1: 2920, 2850 1465, 1350, 1300, 1175, | ,
1120, 920, 730. 30 cHOCH; —>CHOCH3
NMR(90 MHz, CDC13)8 0.87(3H,t), 1.28(32H,m), ‘f,’ "
2.1-2.36(2H,m), 2.91(3H,s), 30—-3 55(9H, m) 420(2H t), CH,SCH;CH,CH;0Ms CH;SCH;CH;CHgNMquO
 4.65(2H,dd), 7.34(SH). , , T I
EXAMPLE 27 35 ' .
| I | | [(Z-methoxy-—3-0ctadecyloxypr0pyl)sulfonyl]prc)pyl-
0t CHZOCIBH” - trimethylammonium mesylate
_CHOCH3 - ————>CHOCH3

| | In 10 ml of toluene containing 2.0 g of trimethylamine
o || | II 40 are dissolved 1.45 g of 3-mesyloxypropy! 2-methoxy-3-

CHZCHZﬁCHZCHZCHZOH - CH_ZCHZﬁCHZCHZCHZOMS octadecyloxypropyl sulfone and the solution is stirred
at room temperature for 3 days. The reaction solution i1s
then concentrated to dryness and the residue is purified

'_3-Mesyloxypr0pyl 3 m eth 0xy-4-0 cta decyl oxybutyl 45 by silica‘ gel column chr_omatography to give 1.04 g of
- ‘sulfone _ the captioned compound.

- . . IR(KBr)cm—1: 3420, 2920, 2850, 1462, 1285, 1202,
The captloned compound is obtained in the same 1190. 1202. 1190. 1110. 1055.

- manner as that of Example 20 from 3-hydroxypropyl NMR(90 MH | |
3. . z, CDCl3)6: 0.87(3H,t), 1.25(32H,m),
- 3-methoxy-4-octadecyloxybutyl sulfone and me- 2332H.m), 270G3Hs), 3.320Hs), 3.45(Hs),

~ thanesulfonyl chloride. | 50
 IR(Neat)om—1: 2925, 2850, 1465, 1350, 1270, 1170, ~ 3-15-3.6(11H,m), 3.7-4.0(3,m),
- 1120, ' EXAMPLE 31
~ NMR(®  MHz, CDCl)s:  0.87(H,t),
1.25-1.6(32H,m), 1.9-2.4(4H,m),  3.0(3H,s),
$2.9-3. 3(4H m), 3.3-3.6(5H,m), 3.37(3H,s), 4.38CH,t). 55 Hz0CstT praOCHst
| | CHOCHj; ——)bCHOCH;:,
. ' EXAMPLE i ' . <|:H ECH oM (I:H ScH J6NMe3MsO
- , :
'(|3H20C1_13H3? - B CH20C13H37 2"( 2)60Ms 2"( 2J62NVIES
?HOCHs o ——9CHOCH3 60
CHzCHzSCHzCHzCHgOH CHzCHzSCHZCHQCHzoMS |

II . I II ' 6-[(Z—methoxy-3-octadecy10xypr0pyl)sulfonyl]hexyl-
S | trimethylammonium mesylate

3. Mesylo;{ypropyl .3-méthoxy-ﬁl.-octadecyloxybutyl 65 The CﬂptiOHEd_ COmpOUHd is obtained in the same
sulfoxide manner as that of Example 30 from 6-mesyloxyhexyl

The captioned compound is obtamed in the same 2-methoxy-3-octadecyloxypropyl sulfone and trimeth-
manner as that of Example 20 from 3-hydroxypropyl ylamine.
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IR(KBr)em—1: 3420, 2920, 2850, 1460, 1280, 1200,
1120, 1055.

NMR(90 MHz, CDCl3)8: 0.87(3H, 1), 1.2-2.0(40H,m),

2.72(3H,s), 2.8-3.7(10H,m), 3.33(9H,s), 3.46(3H,s),
3.7-4.05(1H,m). 5
EXAMPLE 32
(IZH20C13H37 f|3H20C13H37
CHOCHj ——>CHOCH; 10

0 0
] | + -
CHgIS](CHz)lgOMs CH,S(CH>)10NMe3MsO

I
O O
15

10-[(2-methoxy-3-octadecyloxypropyl)sulfonyl]decyl-
trimethylammonium mesylate

The captioned compound is obtained in the same
manner as that of Example 30 from 10-mesyloxydecyl
2-methoxy-3-octadecyloxypropyl sulfone and trimeth-
ylamine.

IR(KBr)ecm—1!: 3400, 2920, 2850, 1460, 1285, 1190,
1115, 1050.

NMR(90 MHz, CDCl3)o: 0.87(3H,t), 1.1-2.0(48H,m),
2.70(3H,s), 2.9-3.6(10H,m), 3.30(9H,s), 3.43(3H,s),
3.7-4.0(1H,m).

20

25

EXAMPLE 33

30

(I:HZOC 14H29 CH>;0C14H>29

|
CHOCH3 ——> CHOCHj;
Icl’ 0
CH,S(CH,)3:0Ms

[ 35
O Q

3-[(2-methoxy-3-tetradecyloxypropyDsulfonyl]propyl-
trimethylammonium mesylate

The captioned compound is obtained in the same
manner as that of Example 30 from 3-mesyloxypropyl
2-methoxy-3-tetradecyloxypropyl sulfone and trimeth-
ylamine.

IR(KBr)cm—1!: 3420, 2920, 2850, 1462, 1290, 1210,
1190, 1110, 1055.

NMR(90MHz, CDCl3)6: 0.87(3H,t), 1.1-1.8(24H,m),
2.2-2.6(2H,m), 2.70(3H,s), 3.2-3.6(8H,m), 3.33(9H,s),
3.43(3H,s), 3.7-4.1(3H,m).

EXAMPLE 34

435

50

(I:Hz(J'CC}I\TI'IC13H;:,',lr ?HzOCONHClgHjﬂ

CHOCH; ———>CHOCH;

| O 0
| bl + —

CH>SCH>CH,CH,OMs CH,SCH>CH>CH>NMe3MsO

| |
O O

35

3-{(2-methoxy-3-octadecylcarbamoyloxypropyl)sul- 0

fonyl]propyltrimethylammonium mesylate

The captioned compound is obtained in the same
manner as that of Example 30 from 3-mesyloxypropyl

2-methoxy-3-octadecylcarbamoyloxypropyl sulfone
and trimethylamine.

IR(KBr)cm—1: 3420, 2920, 2850, 1700, 1530, 1462,
1290, 1190, 1110, 1050.

65

20
NMR(S0 MHz, CDCl3)o: 0.87(3H,t), 1.1-1.8(32H,m),
2.2-2.6(2H,m), 3.0-4.4(11H,m), 2.67(3H,s), 3.32(9H,s),
3.43(3H,s), 5.84(1H).

EXAMPLE 35
(|3H20C13H37 (|3H10C13H37
CHOCH;¢ ——>CHOCH:z¢
1§ | 9
| | + -
CHZ-'ISiCHECHZCHZOMS CH;ﬁCHzCHzCHzNMeg,MSO
0O O

3-[(2-benzyloxy-3-octadecyloxypropyl)sulfonyl]|propyl-
trimethylammonium mesylate

The captioned compound is obtained in the same
manner as that of Example 30 from 2-benzyloxy-3-
octadecyloxypropyl 3-mesyloxypropyl sulfone and tri-
methylamine.

IR(KBr)cm—1: 2920, 2850, 1465, 1285, 1210, 1190,
10535, 1035.

NMR(O0 MHz, CDCl3)6: 0.87(3H,t), 1.25(32H,m),
2.05-2.45(2H,m), 2.68(3H,s), 3.17(9H,s),
3.1-3.7(10H,m), 4.2(1H), 4.67(2H,dd), 7.34(5H).

EXAMPLE 36
CH20C13H37 (I3H20C13H37
CHOCH; ———>CHOCH;
O O
| | + -~
CH;_CH2|SI(CH2)3OMS CH;CH;SI(CH2)3NME3M50
O O

3-[(3-methoxy-4-octadecyloxybutyl)sulfonyl]propyl-
trimethylammonium mesylate

The captioned compound is obtained in the same
manner as that of Example 30 from 3-mesyloxypropyl
3-methoxy-4-octadecyloxybutyl sulfone and trimethyl-
amine.

IR(KBr)ecm—1: 3420, 2920, 2850, 1465, 1280, 1200,
1190, 1125, 1060.

NMR(90 MHz, CDCl3)o: 0.87(3H,1),
1.25-1.7(32H,m), 2.03(2H,m), 2.4(2H,m), 2.71(3H,s),
2.9-3.55(9H,m), 3.31(9H,s), 3.40(3H,s), 3.65-3.9(2H,m).

EXAMPLE 37
(|3H20C13H37 CH2OCgH37
(IZHOCH;; ———>CHOCHj
CHZCHZISI(CHZ);:,OMS CHZCHQISI(CHZ)3N+Me3Mso-—
O O

3-[(3-methoxy-4-octadecyloxybutyl)sulfinyllpropyl-
trimethylammonium mesylate

The captioned compound 1s obtained in the same
manner as that of Example 30 from 3-mesyloxypropyl
3-methoxy-4-octadecyloxybutyl sulfoxide and trimeth-
ylamine.

IR(KBr)cm—!: 3410, 2920, 2850, 1630, 1465, 1200,
1192, 1058.

NMR(90 MHz, CDCls)o: 0.87(3Hgt), 1.25(32H,m),
1.972H,m), 2.352H,m), 2.71(3H,s), 3.31(9H,s),
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 340(3H,s), 3.3-3.65(5H, m) 3.6-3.9(2H,m),

_EXAM_PLE 38

| S 5

. f|3H20C13H3?

_ ?HOCH3'
CHgS(CHz)g.OMS

CH20C13H37

-%criocm '_

CHzS(CHz) s Meg.MsO -
10

3-[(Z-me'thbxy_-3-octadEc:yloxypropyl)thio]propyltrime-
| thylammonium mesylate

The Captioned compound is obtain'ed in the same
manner as that of Example 30 from 3-mesyloxypropyl
2- methoxy 3- octadecyloxypropyl sulfide and trlmethyl-
amine.

IR(KBr)em—1: 3420 2920, 2850, 1465 1200, 1120,
1055. -

NMR(90 MHz, CDCl3) o: 0.87(3H,1),
1.1-1.7(32H,m),  1.9-2.4(2H,m), 2.6-3.0(4H,m),
-2 70(3H s), 3. 33(9H,s) 3.1-3.9(7H, m) 3.41(3H, s)

EXAMPLE 39

CH20€13H3?

%CHOH

14 B
CHz-I-ci(CH2)3NME:3 MsO | CHZﬁ(CHZ)jNM e1.Ms O o .

-?H20C13H3?
CHOCHzcb .

3-[(2—hydro.xy-3-octadecyloxyp.ropyl)sﬁlfonyl]propyl- |

- trimethylammonium mesylate 15

- Into a mixed solvent consisting of 50 ml of acetic acid
- and 5 ml of water is dissolved 1.4 g of 3-[(2-benzyloxy-
3-octadecyloxypropyDsulfonyl]lpropylirimethylam-
monium mesylate and the solution is shaked in the pres--
ence of palladiumcarbon under hydrogen streams. The
catalyst is then removed by filtration and the filtrate is
concentrated. The resulting residue 1s treated with ace-
tone to give 1. 07 g of the captioned compound as pow-

40

~ der.

IR(KBr)cm"*I 2920, 2850 1465 1290 1190, 1125, 45

1060.

~ NMR(90 MHz, CDCL3) &: 0.87(3H,t), 1.25(32H,m),
2.2-2.55(2H,m), 2.71(3H,s), 324(9H,s) 3.0-3.8(11H,m),
425(1Hs).

30

. EXAMPLE 40

(I'.',HQOCHH_‘;? o | -'(I'JH20C13H37 |
CHOH : —>CHOCONHCH3

| l I r ‘ T
CHgS(CHg);NMe;:,MsO CHgS(CHz)g,NMe;MsO

33

3-[(2-methylcarbamoy10xy: 3-octadecyloxypropyl)sul- - 60

fOnyl]propyltrlmethylammomum mesylate

Into 6 ml of chloroform are added 1.4 g of 3- [(2-.
hydroxy-3-octadecyloxypropyl)sulfonyl]propyltrime-
- thylammonium mesylate, 1 ml of methyl 1socyanate and 65
1 ml of trlmethylamme and the mixture is shaked over- |
night at room temperature. The reaction mixture is
concentrated under reduced pressure and the residue is

15

20

25
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purified by silica gel column chromatography to give

0.2 of the captioned
IR(KBr)cm—1: 2920, 2850, 1720, 1630, 1462, 1290,

1190, 1120, 1052.
NMR(90 MHz, CDCl3) &: 0.87(3H,t), 1.25(32H,m),
2.35(2H,m), 2.73(3H,s), 2.7-2.8(3H), 3.0-4.1(10H,m),

2.88(9H.,s), 5.23(1H,m), 6.77(1H,br.).

EXAMPLE 41
CH,0C13H37 CH20(313H3?
CHOCHj; —->CHOCH3
I |4
CHngH2CHZOMs CHg.l?!CH= CH>
! g

2-Methoxy-3-octadecyloxypropyl vinyl sulfone

Into 10 ml of toluene containing 2 g of trimethyl-

~ amine is dissolved 1.0 g of 2-mesyloxyethyl 2-methoxy-

3-octadecyloxypropyl sulfone and the solution is stirred

at room temperature for 6 hours. Then 30 ml of hexane
is added to the mixture and precipitates are removed by

filtration. The filtrate is concentrated to give 0.6 g of the
captioned compound as colorless crystals (m.p.47°-49"
C.).

IR(KBr)cm—1: 2920 2850, 1460, 1290, 1110.

NMR(0 MHz, CDCl3) &  0.87(H,(),
1.1-1.6(32H,m), 3.26(2H,t), 3.40(3H,s),
3.34-3.56(4H,m),  3.67-4.0(1H,m),  6.02(1H,d),
6.34(1H,d), 6.72(1H,dd).

EXAMPLE 42
?HZOCI gH37 (i_‘,HZOC'.l gH 3
CHOCH3 | MCHOCHg,
I - R a
- CH,SCH=CH» CH,SCH>CH,;N
|| ) AN
O Me.

2-[(ZﬂMethoxy-3-OCtadecyloxypropyl)sulfonyl]ethyl-
~dimethylamine

In 6 ml of toluene containing 1.2 g of dimethylamine

is dissolved 618 mg of 2-methoxy-3-octadecyloxypropyl
vinyl sulfone and the solution 1s stirred at room temper-

ature for 1 hour. Then the reaction mixture 1s concen-

trated under reduced pressure to obtain 680 mg of the
captioned compound as an oily substance. A hydrochlo-
ride of this compound has a melting point of 78°-80° C.
IR(KBr)em—1: 2930, 2850, 2570, 2450, 1470, 1300,
1240, 1220.
NMR(90 MHz, CDCl3) o: 0.87(3H,t), 1.23(32H,m),
2.8(6H,br.s), 3.2-4.0(11H,m), 3.47(3H,s), 13.2(1H).

EXAMPLE 43
CH>0C13H37 CH20C13H37
| CH3;080:Me
CHOCH3; ———>CHOCH3
|5 5
] { +
CH>SCH>CH;NMe> CHgSCHzCHzNMe;;MSO

II II
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2-[(2-Methoxy-3-octadecyloxypropyl)sulfonyljethyl-
trimethylammonium mesylate

In 10 ml of chloroform are dissolved 0.48 g of 2-{(2-
methoxy-3-octadecyloxypropyl)sulfonyllethyldime-
thylamine and 1 g of methyl methanesulfonate and the
solution is stirred at 70° C. for 5 hours. Then the reac-
tion mixture is concentrated under reduced pressure
and the residue i1s crystallized from chloroform and
ether to give 417 mg of the captioned compound.

IR(KBr)cm—1: 3420, 2920, 2850, 1480, 1460, 1320,
1190, 1115, 1040.

NMR(O0 MHz, CDCl3) 6: 0.87(3H,t), 1.23(32H,m),
2.69(3H,s), 3.3-4.1(11H,m), 3.39(9H,s), 3.47(3H,s).

EXAMPLE 44
CHyO0C3H37 (|3H20C13H37
CHOCH; e CHOCH3
O O
| | + -
CHgﬁCH2CH2NMe;}_ CHzﬁCHgCHzNMeﬂ
O O

2-{(2-Methoxy-3-octadecyloxypropyl)sulfonyl]ethyl-
trimethylammonium 1odide

In 5 ml of ether is dissolved 0.24 g of 2-[(2-methoxy-3-
octadecyloxypropylsulfonyllethyldimethylamine to
which 1s added ! ml of methyl iodide. The solution is
then stirred at room temperature for 2 days. The reac-
tion liquid is concentrated under reduced pressure and

the residue 1s treated with methanol to give 275 mg of

the captioned compound as powder.
IR(KBr)em—1: 2920, 2850, 1470, 1320, 1130, 1110.

NMR(O0 MHz, d-DMSO) &: 0.85(3H,t),
1.22(32H,m), 3.11(9H,s), 3.2-3.9(11H,m), 3.37(3H,s).
EXAMPLE 45
(|3H20C13H3? (|3H20‘313H37
CHOCHj3; ~———>CHOCH3
O O
| | +/ \ -
CH2ISICH2CH2CH20M5 CH2IS]CH2CH2CH2N MsO
O O ——

N[3-((2-Methoxy-3-octadecyloxypropyl)sulfony)-
propyl]pyridinium mesylate In 5 ml of pyridine is
dissolved 1.0 g of 3-mesyloxypropyl
2-methoxy-3-octadecyloxypropyl sulfone and the
solution is stirred at 70° C. for 14 hours. The reaction
mixture 1s under reduced pressure to remove the
pyridine and the residue is purified by silica gel column
chromatography to give 828 mg of the captioned
compound.

IR(KBr)cm—!: 3410, 2920, 2850, 1630, 1490, 1465,
1288, 1208, 1190, 1120, 1050, 785.

NMR(90 MHz, CDCl3) §: 0.87(3H,t), 1.25(32H,m),
2.63(2H,m), 2.73(3H,s), 3.15-3.55(8H,m), 3.38(3H.s).
3.85(1H,m), 5.092H,t), 8.102H,t)  8.49(1H,1),
9.42(2H,d).

24
EXAMPLE 46

CHYOCONHC,gHj7

| CH>OCONHC gH37
5

|
~———CHOCH;

CHOCH;
O ‘ O
| M\
CHzﬁCHgCHzC,HgOMs CHgﬁCHgCHgCHzN MsO
O O —
10

N-[3-((2-Methoxy-3-octadecylcarbamoyloxypropyl)-
sulfonyl)propyl]-pyridinium mesylate

The captioned compound is obtained in the same
I35 manner as that of Example 45 from 3-mesyloxypropyl
2-methoxy-3-octadecylcarbamoyloxypropyl  sulfone
and pyridine.
IR(KBr)cm—!: 3420, 2920, 2850, 1700, 1630, 1525,
1462, 1195, 1110.

© NMR(O MHz,  CDCl) &  0.88(3H.i),
1.1-1.7(32H,m), 2.71(3H,s), 2.5-2.82H,m), 3.33(3H,s),
3.0-44(9H,m). 5.07(2H,t), 6.01(1H,t), &.08(2H,t)
8.45(1H,t), 9.43(2H,d).

2 EXAMPLE 47
CH;0CgH37 C|3H20C13H3?
CHOCH3 ———>CHOCHj;

30 0 ‘ O /
| I I + \ _
CHzCHzISI(CHg)g,OMs CHgCHg‘lS(CthN MsO

O O —
35

N-[3-((3-Methoxy-4-octadecyloxybutyl)sulfonyl)-
propyllpyridinium mesylate

The captioned compound i1s obtained in the same
manner as that of Example 45 from 3-mesyloxypropyl
40 3-methoxy-4-octadecyloxybutyl sulfone and pyridine.
IR(KBr)cm—1: 3420, 2920, 2850, 1635, 1490, 1468,
1202, 1190, 1122, 1038.
NMR(90 MHz, CDCl3) o: 0.87(3H,t), 1.25(32H,m),

2.12H,m), 2.652H,m), 2.73(3H,s), 3.38(3H,s).
45 30-3.509H,m), S5.11(2H,t), 8.07QH,t), 8.43(1H,1),
9.38(2H,d).
EXAMPLE 48
50
CIJH20C13H37 (|3H20C13H3?
CHOCH3 ———>CHOCH;
O O
I : | + 2N —
CH;CHZSI(CHz)g.OMs CHZCH2|S(CH2)3N S.MsO
> O O \=./
N-[3-((3-Methoxy-4-octadecyloxybutyl)sulfonyl)
propyl]thiazolium mesylate
60

The captioned compound is obtained in the same
manner as that of Example 45 from 3-mesyloxypropyl
3-methoxy-4-octadecyloxybutyl sulfone and thiazole.

IR(KBr)ecm—1; 3420, 2925, 2850, 1550, 1468, 1202,

65 1190, 1120, 1060.

NMR(30 MHz, CDCl3) o: 0.87(3H,t), 1.25(32H,m),
2.12H,m), 2.6(2H,m), 2.73(3H,s), 3.38(3H,s).
3.0-3.5(9H,m), 5.02H,t), 8.13(1H), 8.53(1H), 10.81(1H).
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~ EXAMPLE 49
~ CHyOCigH37 - CH20C13H3?
' _(I:HOCH3 N ——>CHOCH3
' CHzlSI(CHg)g,;I (I:HZQ(CHZ)_:,EE .Cl

' N-[3 ((2-Meth0xy-3 octadecyloxypmpyl)sulfonyl)
- propyl]pyridlmum chloride

[3 ((2- Methoxy-3-octadecyloxypmpyl)sulfonyl)
propyl]pyrldmlum mesylate (134 mg) is dissolved in
- 80% methanol and the solution is treated with anion
- exchange resin IRA-410 (Cl type). The treated solution
is then concentrated under reduced pressure to remove
the solvent and the residue is treated with acetone to

-~ yield 99 mg of the captloned compound as colorless

powder.

IR(KBI‘)Cm—1 2920 2850 1632, 1490, 1465, 1288,

1120.

NMR(90 MHz, CDCl3) 5: 0. 87(3H t), 1.25(32H,m),
2.66(2H,m), 3.15-3.60(8H,m), 3.38(3H,s), 3.87(1H,m).
5.25(2H, t) 3.132H,1), 8.51(1H,1), 9.65(1H,1).

EXAMPLE 50

PG
- +Br—'(CHz)1z""0 |

O
| MgBr

(CH3)12—OH

o .12-Cyclohexyldodecanol
Into 250 ml of tetrahydrofuran (THF) is dissolved

4,845,219
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578 g of 2-[(12-bromododecyl)oxy]tetrahydro-2H- -

~ pyran, to which a solution of 0.35 g of dilithium tetra-

-chlorocuprate in 16 ml of THF is added dropwise at

435

room temperature with stirring under nitrogen streams.

To the resulting solution, a solution of 39.6 g of cy-
clohexylmagnesium bromide in 200 ml of THF is added
dropwise while maintaining the reaction temperature at
10°~15° C. Thereafter, the reaction mixture is stirred for

7 hours at room temperature to complete the reaction.
The reaction mixture is then acidified with 2N sulfuric

acid under ice cooling. The undissolved substances are
‘removed by filtration and the precipitates are washed
with ethyl acetate. The THF layer and the ethyl acetate
layer are combined and the resulting solution is washed

- with water, an aqueous sodium bicarbonate solution and
then water and is dried. The solvent is removed by

distillation under reduced pressure to leave crude [(12-
cyclohexyldodecyl)oxy]-tetrahydro-2H-pyran which in
- turn is dissolved in 450 ml of methanol. Amberlyst ®

 H-15 (4.5 g) is added to the methanol solution and the

- mixture is stirred at 45° C. for 2 hours. The resin is then

filtered off and the. filtrate is concentrated to leave a
- residue. Purification of the residue by silica gel column

chromatography yields 20.6 g of the captioned com-
pound as colorless SOlldS

50

26

IR(KBr)em—!: 3370, 2890, 2840, 1620, 1460, 1450,
1350, 1050, 1030, 720. |

NMR(90 MHz, CDCl3) &: 1.25(26H), 1.47-1.73(7TH),
3.47-3.68QH).

EXAMPLE 351

_ —> o-(CHz)u—<___>
(CH32)12—OH _
O .

1,2-Epoxy-3-(12-cyclohexyldodecyloxy)propane

A mixture containing 26.5 g of 12-cyclohexyl-
dodecanol, 27.4 g of epichlorohydrin, 52.6 g of a 50%
aqueous sodium hydroxide solution, 2.0 g of cetyltrime-

thylammonium chloride and 300 ml of toluene i1s stirred

at 60° C. for 24 hours. The resulting reaction mixture 1s
then washed with water, dried and concentrated to
leave a residue which in turn is purified by silica gel

chromatography to obtain 22.8 g of the captioned com-

pound as a colorless oily substance. |
IR(Neat)cm—1: 2920 2850, 1450, 1340, 125() 1110,

910, 840.
NMR(90 MHz, CDCl3) 8: 1.10-1.75(32H), 2.58(1H),
2.78(1H), 3.13(1H), 3.27-3.77(4H).

EXAMPLE 352

. O~ (CH»)12 —>?H20*"(CH2)H
- CHOH =
O | l |
' CHyOCH=—¢

1-Benzyl-3-(12-cyclohexyldodecyl)glycerine

In 100 m! of dimethylsulfoxide is suspended 1.4 g of
sodium hydride, to which 9.73 g of benzyl alcohol is
added dropwise at room temperature with stirring.
After the addition is over, the mixture is gradually
heated to 60° C. and stirred at that temperature for 40
minutes. Then, a solution of 9.7 g of 1,2-epoxy-3-(12-
cyclohexyldodecyloxy)propane in 50 mi of tetrahydro-
furan is added dropwise to the mixture and the resulting
mixture is stirred at 60° C. for 2 hours. The thus obtaind
reaction mixture is then neutralized with dilute hydro-
chloric acid and extracted with hexane-ethyl acetate
(1:1). The extract layer is washed with water, dried and

- concentrated. The residue is purified by silica gel col-

55

60

63

umn chromatography to yield 10.2 g of the captioned
compound as an oily substance.

NMR®©@0 MHz, CDCl3) o:
2.50(1H,d), 3.37-3.60(6H, m)
4.63(2H,s) 7.33(5H,s).

EXAMPLE 353

0.8-1.9(33H,m),
3.75-4.25(1H,m),

CIIHz—O“f(Cﬂz)lz ——
CHOH

~ CH,0CH—¢
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-continued

CH;0—(CH2)12

|
CHOCH3

[
CH>OH

1-(12-Cyclohexyldodecyl)-2-methylglycerine

In 70 ml of tetrahydrofuran is suspended 0.86 g of
sodium hydride, to which a solution of 10.2 g of 1-ben-
zyl-3-(12-cyclohexyldodecyl)glycerine in 50 ml of tetra-
hydrofuran is added dropwise at room temperature
with stirring. After 40 minutes stirring at room tempera-
ture, 3.11 g of methyl todide i1s added and the mixture is
further stirred for 2 hours. The solvent is then distilled

off under reduced pressure and the residue is extracted
with hexane. The extract layer i1s washed with water,
dried and concentrated to obtain crude l-benzyl-2-

methyl-3-(12cyclohexyldodecyl)glycerine which in
turn 1s dissolved in a mixed solvent consisting of 100 ml
of ethanol and 30 ml of acetic acid. The solution is
shaked in the presence of 109% palladium-carbon under
hydrogen streams. The catalyst is removed by filtration
and the filtrate 1s concentrated to obtain 9.6 g of the
captioned compound as a crude product.

NMR(©O0 MHz, CDCl3) o: 0.7-1.9(33H,m),
2.2(1H,br,s), 3.3-3.8(7H,m), 3.43(3H,s).

EXAMPLE 54
(IZH::.““O—(CHz)u —_—
?HOCH3
CH>;0OH

CH;0—(CH2)12

I
CHOCH;

|
CH,0Ms

2-Methoxy-3-(12-cyclohexyldodecyloxy)propyl
methanesulfonate

To 100 ml of dichloromethane are added 10.8 g of
1-(12-cyclohexyldodecyl)-2-methylglycerine and 4.42
ml of triethylamine, to which 3.64 g of methanesulfonyl
chloride 1s added dropwise with stirring under ice cool-
ing. Then, the mixture is stirred at room temperature for
2 hours to complete the reaction. The reaction mixture
1s washed with water, an aqueous sodium bicarbonate
solution and water, and dried. The solvent is removed
by distillation to leave 10.42 g of the captioned com-
pound.

IR(KBr)cm—!: 2925, 2850, 1345, 1170, 1125, 985, 965,
860.

NMR(90 MHz, CDCIl3) o6: 0.7-1.9(33H,m),
3.03(3H,s), 3.47(3H,S), 3.3-3.7(5H,m), 4.1-4.5(2H,m).
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EXAMPLE 55
(IZHz-"O-"(CHz)n —
(IZHOCH3
CH>;OMs

CH20—(CH2)12
éH{'JCH3
O
CH2|SICH2CH2CH30H
’!l)

2-Methoxy-3-(12-cyclohexyldodecyloxy)propyl
3-hydroxypropyl sulfone

To 90 ml of a methanol solution of sodium methoxide
(1 M solution) are added 8.82 g of 3-mercaptopropanol
and 1.5 g of sodium borohydride, to which a solution of
10.4 g of 2-methoxy-3-(12-cyclohexyldodecyloxy)pro-
pyl methanesulfonate in 120 ml of tetrahydrofuran is
added dropwise at room temperature with stirring
under nitrogen streams. The reaction mixture, after
being stirred at room temperature overnight, is acidified
with hydrochloric acid. The methanol 1s distilled off
under reduced pressure and the residue is extracted
with hexane. The extract layer 1s washed with water,
dried and concentrated to leave 10.2 g of crude 2-
methoxy-3-(12-cyclohexyldodecyloxy)propyl 3-
hydroxypropy! sulfide. The crude sulfide is dissolved in
250 ml of dichiromethane, to which 10.0 g of m-
chloroperbenzoic acid is added little by little at room
temperature with stirring. After 3 hour-stirring at room
temperature, the undissolved substances are removed
by filtration and the filtrate is washed with an aqueous
sodium hydrogensulfite solution, an aqueous sodium
bicarbonate solution and water, and dried. The solvent
is then distilled off under reduced pressure to leave a
residue which in turn is purified by silica gel column
chromatography, thereby yielding 8.9 g of the cap-
tioned compound.

IR(Neat)cm—1: 3400, 2925, 2850, 1445, 1295, 1210.

NMR(0 MHz, CDCl;) & 0.7-1.9(33H,m),
1.9-2.25(2H,m), 3.433H,S), 3.15-3.6(9H,m),
3.65-4.0(2ZH,m).
.~ EXAMPLE 56

(|3H20—(CH2)12 —>
CHQCH;

i
CHglleHECHQCHQ_OH

O
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.continued EXAMPLE 58
(IZHzo-(CHz)iz '(I:H20c13H3-; —_—
CHOCH; CH—OH
1 .
CHzfiCHzCHzCHzOMs CHzﬁCHZCHZCHgN*‘Me;;MsO'
!

- 3-Mesyloxypropyl
2-methoxy-3- (l2-cyclohexyldodecyloxy)propyl sulfone

" In 100 ml of dichloromethane are dissolved 8.9 g of {5
2-methoxy-3-(12-cyclohexyldodecyloxy)propyl 3-
- hydroxypropyl sulfone and 3.7 ml of triethylamine, to -
which 3.0 g of methanesulfonyl chloride is added drop-
wise with stirring under ice cooling. After 2 hours stir-
rtng at room temperature, the reaction solution is
- washed with water, an aqueous sodium bicarbonate

solution and water, and dried. The solvent is then dis-
tilled off under reduced pressure to leave 10.4 g of the

captioned compound.
IR(Neat)c:m—1 2920 2850, 1465 14435, 1350 1170,
1110. |
| NMR(90_ MHz, -CDC13). 8:_ 0.7-1.9(33H,m),
- 2.1-2.45CQH,m), 2.973H,5), 3.40(3H,S),
-~ 3.05-3.65(8H,m), 3.75-3.95(1H,m), 4.33(2H,t).

EXAMPLE 57

20

23

35

([3H_20"'_(CH2)12
CHOCH;
T o

CH>SCH,CH>CH;OMs

~ CH0—(CHp)12 45

|
CHOCH3

| 9
| .CHg.'IE‘i—(CHz)g—N“*'Meg,MsO—
- 50

' 3.[(3-(12-Cyclohexyldodecyloxy)-2-methoxypropyl)-

sulfonyl]propyltrimethylammonium mesylate

: | - 35
In 50 ml of toluene containing 10 g of trimethylamine

is dissolved 5.4 g of 3-mesyloxypropyl 2-methoxy-3-(12-
cyclohexyldodecyloxy)propyl sulfone, and the mixture

- is stirred at room temperature for 5 days. The reaction

mixture is then concentrated to dryness and the residue 60

~ is purified by silica gel column chromatography to ob-
tain 3.17 g of the captloned compound. -
IR(KBr)cm—1 3420, 2920, 2850, 1480, 1443, 1290

1210, 1190, 1110, 1060. - 65
NMR(@O0  MHz, CDCl3) 6: 0.9-1.8(33H,m),

2.2-2.6(2H,m), 2.70(3H,S), 3. 2-3 6(8H m), 3.33(9H,s),

3. 43(3H s), 3. 65-—-4 O(3H, m) |

30

10

CH>OCigH37

I |
CHOCOCH;COCH3

I
CHzﬁCHzCHgCHzN +MesMsO—
O

3-[(2- Acetoacetoxy-3-octadecyloxypropyl)sulfonyl]-
propyltrimethylammonium mesylate

In a mixed solvent consisting of 5 ml of pyridine and
20 m! of dichloromethane is dissolved 2.35 g of 3-{(2-

 hydroxy-3-octadecyloxypropyl)sulfonyl]propyltrime-

thylammonium mesylate, to which 2.5 ml of diketene 1s
added dropwise with stirring under ice cooling. There-
after, the mixture is stirred at room temperature for 5

“hours, to which is then added 3 ml of methanol. The
‘solvent is distilled off under reduced pressure to leave a

residue which in turn is purified by silica gel column
chromatography to yield 0.5 g of the captioned com-
pound. -

IR(XBr)cm—1: 3430, 2920, 2850, 1745, 1720, 1620,

1465, 1190, 1125, 1060.

NMR(90 MHz, CDCls) §: 0.87(3H,t), 1.25(32H,m),

2.26(3H,S), 2.1-2.52H,m), 2.67(3H,s), 3.27(9H.s),
3.0-3.9(12H,m), 5.53(1H,m). .
EXAMPLE 59

(|3H20013H37 ——>(|3H20C13H37
CHOCH; CHOCH3

' |
CH;0Ms |
| CHzSCHzCHzCHzCHgOH

4- [(3-Ocatadecyloxy-2—methoxypropyl)sulfonyl]
butanol

To 40 m! of a methanol solution of sodium methoxide
(1 M solution) are added 3.1 g of 4-mercaptobutanol and
0.5 g of sodium borohydride, to which is added drop-
wise a solution of 4.36 g of 2-methoxy-3-octadecyloxy-
propyl methanesulfonate in 40 ml of tetrahydrofuran at
room temperature with stirring. The mixture is stirred
at room temperature for 14 hours and then at 40° C. for
1.5 hours. The solvent is distilled off under reduced
pressure and the residue is acidified with hydrochloric
acid and extracted with hexane. The extract layer is
washed with water, dried and concentrated to leave
crude 2-methoxy-3-octadecyloxypropyl 4-hydroxybu-
tyl sulfide. This sulfide is dissolved in 75 ml of dich-
Iromethane, to which 7.6 g of m-chloroperbenzoic acid
is added little by little at room temperature with stir-
ring. The mixture is then stirred at room temperature
for 1 hour and is filtered to remove precipitates. The
filtrate is washed with an aqueous sodium sulfite solu-
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tion, an aqueous scdium bicarbonate solution and water,
dried and concentrated to leave a residue which in turn
1s purified by silica gel column chromatography to ob-
tain 2.5 g of the captioned compound.

[R(KBr)cm—1!: 3450, 2920, 2850, 1465, 1380, 1290, 3
11135, 968.

NMR((90 MHz, CDClI3) &: 0.87(3H,t), 1.25(30H,m),

1.45-2.1(6H,m), 2.93-3.8(10H,m) 3.43(3H,s),
3.90(1H,m), "
EXAMPLE 60
(|3H20013H37 %(IJHZOCIEHﬂ
CH—OCH; CHOCH; 15
I i
+
CH»S(CH»)4OH CH2]S(C maNMesMsO—
O O
20

4-[(3-Octadecyloxy-2-methoxypropyl)sulfonyl]butyl-
trimethylammonium mesylate

In 50 ml of dichloromethane is dissolved 2.5 g of
4-[(3-octadecyloxy-2-methoxypropyl)sulfonyl]butanol,
to which 0.78 g of methanesulfonyl chloride and 0.95 ml
of triethylamine are added dropwise with stirring under

ice cooling. After being stirred at room temperature for
40 minutes, the mixture is washed with water, an aque-
ous sodium bicarbonate solution and water, and dried.
The solvent is distilled off under reduced pressure to
leave 2.76 g of 4-mesyloxybutyl 3-octadecyloxy-2-
methoxypropyl sulfone. This is dissolved in 40 ml of
toluene containing 8 g of trimethylamine, and the solu-
tion i1s stirred at room temperature for 40 hours. The 35
reaction mixture is concentrated and reprecipitated

from chloroform-acetone to give 2.1 g of the captioned
compound.

IR(KBr)cm—1: 3420, 2920, 2850, 1465, 1292, 1208,
1190, 1120, 1060.

NMR(90 MHz, CDCl;) 6: 0.87(3H,t), 1.25(32H,m),
1.96(4H,m), 2.69(3H,s), 3.30(9H,s) 3.45(3H,s),
3.0-3.75(10H,m), 3.88(1H,quint).

EXAMPLE 61

H
CH;Of\/]\)' %CHQOW

H—-OCH3 CHOCH3

2

30

45

50

CH;OH CHzOMs

2-Methoxy-3-(3,7,11,15-tetramethylhexadecyloxy)pro-
pyl methanesulfonate

In 100 ml of ethyl acetate are dissolved 9.21 g of
2-methoxy-3-(3,7,11,15-tetramethylhexadecyloxy)-
propanel and 4.66 ml of triethylamine, to which 10.1 ml
of methanesulfonyl chloride is added dropwise with
stirring under ice cooling. The stirring is continued for
30 minutes under ice cooling and then at room tempera-
ture for 2 hours. The reaction mixture is washed succes-
sively with water, dilute hydrochloric acid, water, an
aqueous sodium bicarbonate solution and water. After 65
drying, the solvent is distilled off under reduced pres-
sure to leave 9.8 g of the captioned compound.

IR(Neat)cm—1: 2910, 2850, 1460, 1360, 1180.

55

32
NMR(@O0 MHz, CDCl3) &: 0.7-1.7(39H,m),
3.01(3H,s), 3.3-3.7(5H,m), 3.45(3H,s), 4.30(2H,m).

EXAMPLE 62

H
CHzow %CH:DM

CH-—OCH:J,
CH;OMS

2-Methoxy-3-(3,7,11,15-tetramethylhexadecyloxy)pro-
pyl 3-hydroxypropyl sulfide

To 30 ml of teterahydrofuran are added 11.8 ml of a
methanol solution of sodium methoxide (289 solution),
0.57 g of sodium borohydride and 4.14 g of 3-mercapto-
propanol, to which is added dropwise a solution of 6.97
g of 2-methoxy-3(3,7,11,15-tetramethylhexadecyloxy)-
propyl methanesulfonate in 50 ml of tetrahydrofuran at
room temperature with stirring under nitrogen streams.
Thereafter, the reaction mixture 1s stirred at room tem-
perature for 16 hours. The solvent 1s distilled off under
reduced pressure and the residue i1s extracted with hex-
ane. The extract layer 1s washed successively with wa-
ter, dilute hydrochloric acid, water, an aqueous sodium
bicarbonate solution and then with water. After drying,
the solvent is distilled off under reduced pressure to
leave 6.67 g of the captioned compound as an oily sub-
stance.

IR(Neat)em—1: 3400, 2910, 2850, 1465, 1380, 1120.

NMR(@O0 MHz, CDCly) o6: 0.7-1.7(39H,m),
1.63(1H,t), 1.84(2H,m), 2.62-2.77(4H,m),
3.3-3.6(3H,m), 3.39(3H,s), 3.73(2H,m).

EXAMPLE 63

H
CHzC)f\/\)’ —}CHZOf\/I\):

CH—OCH3 CHOCH3

CHISICHQCH2CH30H
O

CHZSCHZCHZCH}OH

3-[(2-methoxy-3-(3,7,11,15-tetramethylhexadecyloxy)-
propyl)sulfonyl}propanol

In 150 ml of dichloromethane is dissolved 6.66 g of
2-methoxy 3-(3,7,11,15-tetramethylhexadecyloxy)pro-
pyl 3-hydroxypropyl sulfide, to which 7.38 g of m-
chloroperbenzoic acid is added little by little with stir-
ring under ice cooling. After 2 hours stirring at room
temperature, the undissolved substances are removed
by filtration and the filtrate is washed with water, an
aqueous sodium bisulfite solution, water, an aqueous
sodium bicarbonate solution and water. After drying,
the solvent is distilled off to leave a residue which in
turn is purified by silica gel column chromatography to
obtain 6.48 g of the captioned compound as an oily
substance.

IR(Neat)cm—1: 3450, 2910, 2850, 1465, 1380, 1300,
1125, 1017.

NMR(90 MHz, CDCl3) 6: 0.7-1.8(41H,m), 1.8(1H),
2.0-2.3(4H,m), 3.0-3.6(5H,m), 3.44(3H,s),
3.7-4.2(3H,m).
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EXAMPLE 64 "EXAMPLE 66
(|3H20 = —>CH20{’\/J\)’ CHzOf\/\} ——>
CH—OCH; - CHOCH3 CH-—-OCH;
o ||| ' |u
._CHzﬁCHzCHzCHzOH, | CHgﬁCHzCH;CHzOMS 0 CHzﬁCH2CH2CH20MS
O S O
| : 3 Mesyloxypmpyl 6\/\}}1
2-methoxy-3- (3,7,11,15- tetramethylhexadecyloxy) -pro- ?HZO f
| pyl sulfone 15 CHOCH3
To 100 ml of ethyl acetate are added 4.5 g of 3-[(2- | ﬁ / \
methoxy-3-(3,7,11,15-tetramethylhexadecyloxy)- CHZﬁCHZCHZCHzN ‘O.HCl
propyl)sulfonyl]propanol and 1.54 ml of triethylamine, o} | \__/

- to which is further added 0.85 ml of methanesulfonyl
chloride dropwise at room temperature with stirring.
~After being stirred at room temperature for 3 hours, the
reaction mixture is washed with water, dilute hydro-

~ chloric acid, an aquoues sodium bicarbonate and water.

After drylng, the solvent is distilled off to leave 5.16 g
- of the captioned compound as an oily substance.

 IR(Neatjom~!: 2920, 2850, 1460, 1355, 1240, 1180,

- 1120.

- NMR(90 MHz, CDCl3) §: 0.7—1.8(41H,m),
2.33(4H,m), 3.02(3H,s), 3.1-3.6(5SH,m), 3.44(3H,s),
3.8-4.1(1H,m). 437QH,1).

| EXAMPLE 65

' ?Hzof\/\): —>
_ (IDH—OCHg S

1

CHz‘ﬁCHzCHzCHzOMs |

. CHOCH; |
| +
CHZSCHZCHQCHzNMeMsO“

II

3- [(2-Meth0xy-3 (3 7,11,15- tetramethylhexadecyloxy)
propyl)sulfonyl]propyltrimethylammonium mesylate

* In 20 ml of toluene containing 4 g of trimethylamine
-is dissolved 3.1 g of 3-mesyloxypropyl 2-methoxy-3-

(3,7,11,15-tetramethylhexadecyloxy)propyl sulfone,

and the mixture is stirred at room temperature for 3

days. Th_e' reaction mixture is concentrated under re-
“duced pressures to leave a residue which in turn is puri-
fied by silica gel column chromatography to yield 2.49
g of the captioned compound.

~ IR(KBr)em—!: 2920, 2850 1460, 1375, 1290, 1200,
1110, 1050.

'NMR@0 MHz, CDCly) & 0.7-1.8(41H,m),
2.2-2.6(4H,m), 2.693H.s), 3.1-4.05H,m), 3.34(9Hs),
3.46(3H.s). o

20

N-[3-[(2-methoxy-3-(3,7,11,15-tetramethylhexadecylox-

' y)propylsulfonyllpropyllmorpholinium hydrochloride

25
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1.2 g of 3-mesyloxypropyl 2-methoxy-3-(3,7,11,15-
tetramethylhexadecyloxy)propyl sulfone is added to 2
ml of morpholine, and the mixture is stirred for 2 hours

“at 100° C. Water is added to the solution, and it is ex-
tracted with ethyl acetate. The extract layer 1s washed

with an aqueous sodium bicarbonate solution and water,
and dried. The solvent is distilled off under reduced
pressure to leave a residue which in turn 1s purified by
silica gel column chromatography and treated with
methanol-hydrogen chiloride to yield 0.89 g of the cap-

tioned compound. |
IR(KBr)cm—1: 2920, 2850, 2300-2700, 1455, 1375,

1280, 1120. .
NMR(90 MHz, CDCI;) 5:  0.7-1.7(39H,m),
2.4-2.7(2H,m), 3.0-4.3(19H,m), 3.41(3H,m).

TEST EXAMPLE 1

ICR mice (a group consisting of five mice) were

“inoculated intraperitoneally with 1X 10° Sarcoma 180

cells per mouse, and then given intraperitoneally 0.33
mg/mouse of the compound prepared in the present
invention dissolved in physiological saline, three times
in total, 1 hour, 1 day and 2 days after the inoculation.
Also, the control compound [III] was given to mice
under the same conditions. Shown in Table 1 are the
life-span prolongation ratio against the control group
not treated with drug (only related to mice of survival
days less than 60 days) and the number of survived mice
on the 60th day after the initiation of the test.

‘TABLE 1

60th day:
No. of survivors/
- No. of tested mice

Life-Span Prolongation

Compoﬁnd Tested Ratio(T/C, %)

Compound of 350 0/3
Example 30
Compound of 326 0/3
Example 37
Compound of 273 0/3
Example 31

- Compound of 242 1/3
Example 36
Compound [III] 162 0/5
Control 100 0/5
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TEST EXAMPLE 2

C3H/He mice (a group consisting of five mice) were
inoculated intraperitoneally with 1Xx 104 MM46 cells
per mouse, and each mouse was intraperitoneally given 5
0.25 mg of drug for consecutive 4 days, starting from
the second day after the inoculation. Shown in Table 2
are the life-span prolongation ratio ragarding the died
mice in the group treated with drug against those in the
control group not treated with drug (only related to !0
mice of survival days less than 60 days) and the number

of survived mice on the 60th day after the inoculation of
MM4e.

TABLE 2

Life-Span Prolonga-
tion Ratio(T/C, %)

15

No. of survivors/

Compound Tested No. of tested mice

Compound of 225 4/35

Example 30

Compound [I1]] 155 0/5 20
Control 100 0/35 |

TEST EXAMPLE 3

Proliferation inhibiting activity (ICsg) of the com- 25
pound of the present invention againsts human myelo-
genic leukaemia cells HL-60 was measured according to

the method of R. Gallo et al [Blood, vol. 54, 713(1979].
The results are shown in Table 3.

TABLE 3

Inhibitory concentration
against HL-60(1Csq, ng/ml)

30

Compound Tested
(Example No.)

30 1.25

31 5

36 2.5 3

37 2.5

38 5

45 1.25

47 1.25

48 2.5 40
TEST EXAMPLE 4

PAF Inhibiting Activity
PAF inhibiting Activity in Platelet Aggregation
[Test Method and Results]

Using a syringe containing 3.15% citric acid (1 part
per 9 parts of blood) as a blood coagulation inhibitor,
blood was taken from male rabbit. The blood was then
centrifuged at 1000 rpm at room temperature for 10
minutes to obtain a platelet rich plasma (PRP). This
PRP was further centrifuged at 1400 rpm for 15 minutes
to obtain a platelet pellet. The pellet was suspended in
Ca+ *-free Tyrode containing 0.25% gelatin to obtain
washed PRP. This PRP (250 ul) was stirred at 37° C.
for 2 minutes, to which was then added 25 ul of a
0.2-0.5 mM Ca+ + solution. After this mixture had been
stirred for 30 seconds, a medicine to be tested was ¢
added thereto. After 2 minutes stirring, 3X10—7 M of
PAF was added to the mixture. Pellet aggregation was
measured by means of a platelet aggregometer (manu-
factured by Rika Denki, Japan). The activity of the test
samples was determined in terms of an inhibiting ratio
relative to the maximum transmittance (maximum ag-
gregation ratio) of control PRP by PAF.

The results are shown in Table 4.

45
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TABLE 4

Inhibiting Ratio

Compound Tested Medicine Concentration

(Example No.) 3 X 1079M 3 x 10-°M
31 100 100
45 82 100
46 100 100
AT 73 100
48 . 65 100

The compound or salt thereof according to the pres-
ent invention 1s a novel substance and has both anti-
tumor activity and platelet activating factor-inhibiting
property. Thus, 1t i1s effective as a potent anti-tumor
agent for tumor-bearing animals because of its increased
anti-tumor activity inclusive of cytotoxicity against
tumor cells and as an agent for preventing or curing

circulatory trouble diseases or allergic diseases induced
by PAF because of its PAF inhibiting activity.
We claim:

1. A compound of the general formula:

(IZHg—ORl
CH—OR;

|
(CH2)xS(0);(CH2).R

wherein R represents a higher alkyl group of 14 to 20
carbon atoms or an N-(higher alkyl)carbamoyl group in
which the higher alkyl group contains 14 to 20 carbon
atoms, Ry represents an alkyl group of 1-4 carbon
atoms, an alkanoyl group having 3 or 4 carbon atoms,
an acetoacetyl group, an N-(alkyl)carbamoyl group,
wherein the alkyl group contains 1 to 4 carbon atoms,
an N-(alkyl)thiocarbamoyl group wherein the alkyl
group contains 1 to 4 carbon atoms, or a benzyl group,
R represents a primary, secondary Or tertiary amino
group or a quaternary ammonium group, Xis l or 2, y
is0, 1 or 2, and z is an integer of 2 to 10, or a pharmaceu-
tically acceptable salt thereof.

2. A compound or a pharmaceutically acceptable salt
thereof according to claim 1, wherein R is octadecyl,
tetradecyl, 12-cyclohexyldodecyl or 3,7,11,15-tet-
ramethyl hexadecyl group.

3. A compound or a pharmaceutically acceptable salt
thereof according to claim 1, wherein R; i1s N-
octadecylcarbamoy!l group.

4. A compound or a pharmaceutically acceptable salt
thereof according to claim 1, wherein R; i1s an alkyl
group having 1-4 carbon atoms.

5. A compound or a pharmaceutically acceptable salt
thereof according to claim 4, wherein R; is methyl.

6. A compound or a pharmaceutically acceptable salt
thereof according to claim 1, wherein Ry is an N-(Ci.4
alkyl)carbamoyl group.

7. A compound or a pharmaceutically acceptable salt
thereof according to claim 1, wherein Rj is N-(Cj.4
alkyDthiocarbamoyl group.

8. A compound or a pharmaceutically acceptable salt
thereof according to claim 1, wherein R is a primary,

secondary or tertiary amino group represented by the
formula:
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- wherein Rj _and R4 are independently' hydrogen or
- lower alkyl of 1 to 5 carbon atoms, or R3and R4 form a

cyclic amino group together with the adjacent nitrogen
atom. |

- 9. A compound or a pharmaceutlcally acceptable salt

thereof accordmg to claim 8, whereln R 1S dlmethyl-

- amino. | |
10. A oompoud or a pharmaceutloally acceptable salt

‘thereof according to claim 8, where

is a cyclic amino group which is five or six membered
group, which may be substituted by Cj.s-alkyl, hy-
droxyl,  hydroxyethyl, aminoethyl, carbamoyl or
ureido.
11. A compound or a pharmaceutloally acceptable
~ salt thereof according to claim 1, wherein R is a quater-
- nary ammonium group represented by the formula:

wherein R3, R4 and R are'independently hydrogen or a
lower alkyl group of 1 to 5 carbon atoms or R3, R4and
- Rs form a cyclic ammonio group’ together with the

adjacent mtrogen atom, and X is a pharmacologically

acceptable anion.
12. A compound or a pharmaceutlcally acceptablo
salt thereof accordmg to claim 11, wherein R 1is tri-

methyl ammomum mesylate or trlmethyl ammonium
iodide.
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13. A compound or a pharmaceutically acceptable
salt thereof according to claim 1, wherein

R3
/
—N+—Ry4

N\
Rs

is a cyclic ammonio group which is five or six mem-

bered group, which may be substituted by Cis-alkyl,

hydroxyl, hydroxyethyl, aminoethyl, carbamoyl or

“ureido.

14. A compound or a pharmaceutically acceptable

- salt thereof according to claim 11, wherein R is pyridin-

ium mesylate, thiazolium mesylate, pyridinium chloride
or morpholinium chioride.
15. A salt of claim 1, which is 3-[(2-methoxy-3-

| octadecyloxypropyl)sulfonyl]pmpyltrlmethylam-

monium mesylate.

16. A salt of claim 1, which is 6-[(2-methoxy-3-
octadecyloxypropylsulfonyl]hexyltrimethylam-
monium mesylate.

17. A salt of claim 1, which is 3-[(3-methoxy-4-
octadecyloxypmpyl)sulfonyl]propyltrlmethylam-
monium mesylate.

18. A salt of claim 1, which is 3-[(3-methoxy-4-
oct'adeoyloxypropyl)sulﬁnyl]pmpyltrimothylam-
monium mesylate.

19. A salt of claim 1, which is 3-[(2-methoxy-3-
octadecyloxypropyl)thio]propyltrimethylammonium

mesylate.
20. A salt of claim 1, which is N-[(3-((2-methoxy-3-

- octadecyloxypropyl)sulfonyl)propyljpyridinium mesyl-

ate.

21. A salt of clalm 1, which is N-[(3-((2-methoxy-3-
octadecylcarbamoyloxypropyl)sulfonyl)propyl]-
pyridinium mesylate.

22. A salt of claim 1, which is N-[(3-((3-methoxy-4-
octadecyloxypropyl)sulfonyl)propyl]pyridinium mesyl-
ate.

23. A salt of claim 1, which is N-[(3-((3-methoxy-4-
octadecyloxypropyl)sulfonyl)propyljthiazolium mesyl-

¥ %k Kk k¥
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